Aims and objectives: The purpose of this review was to discover the impact of sharps injuries in the student nurse population. Background: much is known and reported about sharps injuries in registered nurses, but there has been a lack of published evidence regarding sharps injuries within the student nurse population. Method: A systematic review of nursing, health and psychology databases was conducted. The limits set were publications between 1980 and 2014 in the English language. Studies were identified then, following a rigorous critical and quality appraisal with validated tools, were selected for the systematic review. Results: A total of 40 articles met the inclusion criteria, reporting studies conducted in 18 countries. Psychological and physical impacts of sharps injuries in student nurses were reported, such as fear, anxiety and depression, although these impacts were not quantified using a validated instrument. Conclusion: The impact of sharps injuries can be severe, both psychological and physical. This systematic review shows that further research is needed into this, especially in under-researched areas such as the UK, to establish the impact of sharps injuries within this population. Further research would also aid the education and prevention of this harmful problem. The review also emphasises the psychological issues relating to sharps injuries, the impact these can have on individuals and the support and counselling that student nurses require after injury. Relevance to practice: These findings highlight the potential psychological issues that can result from sharps injuries in this population
Sharps injuries are not a recent phenomenon. During the 1990s, warnings were made about hazards and risks of sharps injuries (Yassi and McGill, 1991) , with Albertoni et al (1992: 541) arguing that occupational exposure to infectious agents had been a significant concern 'for some time'. In today's diverse healthcare environments, most employees run the risk of accidental exposure to blood and bloodborne pathogens.
More than 20 bloodborne pathogens can be transmitted through percutaneous injuries (Collins and Kennedy, 1987; Morgan, 2000) . More recently, this estimation was increased to at least 60 pathogens (Tarantola et al, 2006) . The three most common bloodborne pathogens that can be transmitted via percutaneous injuries to healthcare workers are: the human immunodeficiency virus (HIV); the hepatitis B virus (HBV); and the hepatitis C virus (HCV) (Jayanth et al, 2009) .
Every sharps injury has potentially severe consequences for the staff member, causing 'distress' and 'physical damage' at the very least (Watterson, 2004) . Reis et al (2004a) described how students exposed to biological hazards experience not only the fear of acquiring potential infections such as HIV, HBV and HCV, but also had feelings of 'insecurity' and 'low self-esteem'. This is echoed by Gupta et al (2008) , who found that sharps injuries can have an effect on healthcare workers' quality of life, and can cause great apprehension, angst and fear for themselves, their family and their colleagues, as well as feelings of shame and low self-confidence (Gonzalez-Medina and Le, 2011) .
Sharps injuries have other effects, including the direct cost, for example post-exposure medical treatment and resources, as well as indirect costs, such as disability, missed work days and absenteeism (Sharma et al, 2010; Bassil, 2012) . There is also an economic impact on the individual (Trueman et al, 2008) .
In relation to student nurses, the prevalence rates of sharps injuries range from 3% (n=6) (Li et al, 2008) to 100% (n=100) (Trivedi et al, 2013) . Undergraduate healthcare students often handle piercing/cutting devices while training, which exposes them to the risk of acquiring infections (Gir et al, 2008) . They are at a high risk of exposure to bloodborne pathogens when they become involved in patient investigations and treatments during their clinical placements (Hussain et al, 2012) . By their very nature of being students, they are less experienced (Karadağ, 2010; Reis et al, 2004b) in the clinical setting and less skilful (Cheung et al, 2010) when handling needles and sharps, which exposes them to potential injury.
Other possible reasons put forward to explain the increased risk of sharps injury student nurses are insufficient attention to lancets, glass, scissors and razors. Articles published worldwide from 1980 to 2014 were included. This is because AIDS was first recognised as a disease in 1981 (Sharp and Hahn, 2011) and there is a relationship between AIDS and HIV and sharps injuries.
Both quantitative and qualitative studies were examined for inclusion. The quantitative component of the review considered experimental study designs including randomised controlled trials, non-randomised controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort studies, case control studies, analytical cross-sectional studies, epidemiological study designs including case series, individual case reports and descriptive cross-sectional studies.
The qualitative component of the review considered studies that focus on qualitative data, including phenomenology, grounded theory, ethnography and action research.
Original articles and review articles, including systematic and narrative reviews, were considered. The exclusion criteria were: articles not published in English; articles with a focus on self-harm, or the effect of an injury on a patient; and articles reporting an audit or quality improvement project.
The screening process was conducted in three distinct stages: ■ Based on the title ■ Based on the abstract ■ Based on the full text.
The search identified 190 articles; following screening, 40 articles were eligible for inclusion in the review. The process is shown in Figure 1 .
It was imperative to appraise the quality and relevance of the articles to decide whether the findings could be included in this review. After studies of an acceptable design were selected, an in-depth assessment for the risk of various biases was conducted. Critical and quality appraisal of the potential studies was conducted using tools appropriate to the study method. Systematic reviews were appraised using the '10 questions to help you make sense of a review' critical appraisal tool (Critical Appraisal Skills Programme (CASP), 2013). Evidence for the tool's effectiveness is scarce but it has been recommended by the National Institute for Health and Care Excellence (2014) .
Papers employing a survey were assessed using the Crombie framework (Crombie, 1996) , a checklist suitable for appraising descriptive surveys (Holly, 2010) .
Qualitative articles were assessed using the CASP (2006). This tool has been widely used, allows rapid evaluation and is suitable for different types of qualitative design (Ricci-Cabello et al, 2012) .
The case study included in this review was critically appraised using the Critical Appraisal of a Case Study tool (Centre for Evidence-Based Management, 2013) . Evidence for its effectiveness is scarce but its use has been promoted by the Centre for Evidence Based Medicine (2014).
The Support Unit for Research Evidence tool for critically appraising intervention/experimental and controlled observation studies was used to appraise quasi-experiments (Cardiff University, 2012).extracted from papers using the JBI QARI data extraction form for interpretive and critical research (Joanna Briggs Institute, 2014) .
Results
In total, 40 studies met the inclusion criteria for the systematic review: 34 surveys; 4 quasi-experiments; 1 case study; and 1 qualitative study ( Table 1 ) . Some studies reported data from a range of healthcare students; where possible, data for student nurses were extracted and are reported here.
Impact of sharps injuries
Only one study explored the experiences of student nurses who had sustained sharps injuries. Naidoo (2010) used a qualitative phenomenological approach with a sample of eight student nurses in South Africa. From the study, four themes were reported: traumatic incident; reaction to the traumatic incident; intervening factors; and need for support.
Traumatic incident
Student nurses gave an 'account of the incident'; they provided rich detail even though the incident may have happened up to a year previously. They knew the precise date and time of the sharps injury. The students also described how the injury transpired by 'setting the scene'.
Reaction to the traumatic incident
The respondents spoke of their 'physiological reaction' to the sharps injury. These responses included being 'shocked', 'sweating', wanting to 'run away and scream', 'tears' and 'crying'. There were reports of the 'emotional reaction of the student and family'. Reactions included being 'fearful of becoming HIV positive', having an 'out of body experience' and feeling 'overwhelming fear', 'anxiety', 'depression' and 'numb'.
The respondents reported a 'lack of care from the staff in the service setting', with some staff being 'very unsympathetic'. The incident was defined as being 'nerve wracking', with associated 'blame from family'. It was reported that one respondent's 'family was angry' and 'didn't talk to me for the rest of the day'.
Respondents reported the 'reaction to treatment' including the side effects of the post-exposure prophylactic drugs, such as sickness, dizziness and nausea, which affected their attendance at university and on the practice placement.
Respondents spoke of the 'reaction to nursing practice' whereby they felt distressed when re-entering the practice placement as they felt they were 're-living the injury'. One respondent said they would have considered suicide if seroconversion occurred. One student still felt 'numb' 2 months after the sharps injury, fearing they may have acquired HIV.
Intervening factors
A lack of awareness about sharps injury reporting among respondents was described. Two nursing students did not report their injuries because of the 'negative support and unavailability of the nursing staff '. Respondents reported poor knowledge of registered nurses concerning treatment and counselling after a sharps injury. This caused a delay in treatment and a lack of counselling support for some students. Some respondents reported that, owing to their 'submissive behaviour', they commonly carried out procedures that were outside their scope of practice, which may have contributed to the sharps injuries.
Need for support
Respondents generally spoke of supportive family and friends, who were described as 'sympathetic' and 'supportive'. Some respondents felt that some nursing staff in the practice setting were not supportive. However, the clinical supervisors from the higher education institute were 'excellent'. Students felt 'guided' through the system and were directed to counselling offered by the university.
One other study provided qualitative data on the consequences of the sharps injury on students. Reis et al (2004b) described how they reported negative feelings of 'anger', 'insecurity', 'concern', 'fear', 'low self-esteem', 'frustration', 'incapacity', 'incompetence' and 'fear of infection e.g. HIV' following a sharps injury.
None of the studies sought to examine the impact of having a sharps injury using a validated instrument to measure anxiety or depression.
Discussion
A total of 40 papers were reviewed. The main area of investigation was the impact of sharps injuries in a pre-registration adult branch nursing student population. 
Impact of sharps injuries
The single qualitative study investigating the experiences of nursing students who had sustained sharps injuries (Naidoo 2010) highlighted the feelings of 'fear [and] anxiety' experienced by nursing students who had sustained a sharps injury in South Africa. This is echoed by Lee et al (2005) , who found in a review of prospective studies that healthcare workers experience significant fear, anxiety and emotional distress following a needlestick injury, sometimes resulting in occupational and behaviour changes. Sustaining a sharps injury is stressful, and the higher rates of anxiety in these practitioners could put them at a higher risk of future sharps injuries (Sohn et al, 2006) . Meanwhile, Zhang and Yu (2013) reported that 15.2% of healthcare workers recounted manifestations of emotional distress, such as anxiety, worry, frustration, panic and even extremity numbness after experiencing a sharps injury. In a study of trainee doctors, Naghavi et al (2013) found that sharps injuries are associated with human costs in terms of stress and anxiety, and persistent symptoms could meet the diagnosis criteria for post-traumatic stress disorder. They also found that 12% of doctors who had experienced at least one needlestick injury during their training reported symptoms consistent with post-traumatic stress disorder. Worthington et al (2006) reported two cases of post-traumatic stress disorder after needlestick injuries to two doctors from an HIV-positive patient.
Occupational exposure to bloodborne pathogens can be a frightening experience; healthcare workers may be scared and a few might develop long-term psychiatric consequences (Gerberding, 2003) . Student nurses talked of 'depression' and feeling like a 'huge cloud over my head' after a sharps injury; as mentioned above, one had considered suicide if seroconversion occurred (Naidoo, 2010) .
Student nurses' fear of becoming HIV positive (Reis et al, 2004b; Naidoo, 2010) is mirrored by Zhang and Yu (2013) , who reported that 93.9% of healthcare workers indicated that the major factor inducing negative psychological changes was the fear of HIV infection.
Respondents in the study by Naidoo (2010) spoke of their 'need for support', with many praising supportive family, friends and clinical supervisors but saying that nursing staff were not as sympathetic and there appeared to be a 'lack of counselling support'. Zhang and Yu (2013) concluded that discovering the ideal type, content and timing of psychological interventions is crucial to lessen anxiety in healthcare workers who sustain a needlestick injury. Wicker et al (2014) stated that understanding of the psychological impact of needlestick injuries is limited because published studies are scarce, while Zhang and Yu (2013) contend that published research into the psychological impact of sharps injuries is limited, compared to studies into the incidence, situations when it happens, risk factors and economic costs. Great efforts are made to prevent needlestick and sharps injuries, but the psychological aspects of these injuries have received little attention (Sohn et al, 2006 ).
It appears there are potentially huge psychological issues for practitioners following a sharps injury, with only one qualitative study found that explored the potential impact on student nurses. This is therefore an under-researched area which requires further investigation.
Conclusion
This systematic review identified gaps in understanding and shows that further research is needed into this topic, especially in surprisingly under-researched areas of the world such as the UK. Further research would also further aid education and the assessment and management of risks.
The findings also emphasise the psychological issues relating to sharps injuries, the impact they can have and the support and counselling that students nurses require after an injury. BJN
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A more comprehensive table looking at the 40 studies included in the review is available from the Editor. Albertoni F, Ippolito G, Petrosillo N et al (1992) ■ Consider how you might feel if you unfortunately sustained a sharps injury, and think about the support that you would expect from your colleagues, friends and organisation
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Ozer and Bektas (2012) (Turkey) Survey
Overall prevalence rate of 33% (n=94). 14.4% (n=41) occurred with a glass item. NSI prevalence was 31.4% (n=27) in the first year. NSI prevalence was 44.4% (n=28) in the second year. NSI prevalence was 39.4% (n=28) in the third year. NSI prevalence was 18.6% (n=13) in the fourth year. Most common cause: 10% (n=7) occurred with a glass item
Petrucci et al (2009) (Italy) Survey
First year students had a higher probability of skin and percutaneous contamination than those in the second and third years Reis et al (2004b) (Brazil) Survey 40% (n=50) reported to have been injured in some type of accident with cutting and piercing objects or had contact of biological material with their skin or mucosa . 51% (n=37) of injuries were caused by piercing objects; 44% of injuries were caused by cutting objects. The main objects causing accidents were needles; among cutting objects (ampoules, scissors, glass vials), medication ampoules were the most common. Most affected areas: 90.2% (n=65) occurred on the fingers . 22.2% (n=16) related to 'lack of attention/distraction; 13.9% (n=10) related to 'inexperience'. The students reported negative feelings of 'anger'; 'insecurity'; 'concern'; 'fear'; 'low self-esteem'; 'frustration'; 'incapacity'; 'incompetence'; 'fear of infection e.g. HIV'
Salelkar et al (2010) 
